Working-age teenagers hold a unique place in the family: while they maintain some of their childhood roles, as they mature they are increasingly able to contribute as adults to the family's needs. In this paper, we explore food security dynamics and labor market decisions of teenagers in families who may be at risk for low or very low child food security. Our empirical approach allows us to estimate the effect of teenage labor force participation on the food security status of the children in the family and, ultimately, the food security of the household as a whole. We utilize the short-panel dimension of the Current Population Survey annual Food Security Supplement and linked monthly core data from 2001 through 2012, which allows us to do three things. First, we assess the year-to-year dynamics of food security status in families with teenagers. Second, we estimate the effect of employment on food security while controlling for all time-invariant individual and household characteristics using a fixed-effects model, which addresses the problem of omitted variables that could generate potential endogeneity concerns. Our main finding is that an employed teen reduces the predicted probability of a family's children having very low food security by an economically and statistically significant 50 percent. Finally, we corroborate our findings with a host of alternative estimates and robustness checks, including models using a less coarse dependent variable than is typically examined. Our results suggest a potentially new dimension for food-assistance policy, towards questions of whether public programs can (or should) seek to encourage or discourage teen employment when it contributes to family well-being.
I. Introduction
An abundance of evidence has established that reliable access to food is fundamental to children's human capital development, health, and well-being (Nord, 2009) . As noted by Cook and Frank (2008) , food insecurity has been established as a "risk to the growth, health, cognitive, and behavioral potential of America's poor and near-poor children." By the most recent estimates, about 10 percent of American households with children experienced food insecurity in 2012 (Coleman-Jensen et al., 2013) .
Households and their children experience and respond to scarce food resources in a variety of ways. Detailed child interview work by Fram et al. (2011) indicates that children's experiences of food security range from mere cognitive knowledge of the family situation, to deep emotional anxiety, to physical hunger. Children engage in a variety of actions to help take responsibility for the family food situation, with young children more likely to engage in basic cooperation with parental strategies and older children more likely to take action. While teenagers were not the focus of the interview work (indeed, only 2 of the 26 children interviewed were high-school students), the findings suggest that older children have cognitive awareness of food insecurity and know of some options they have for resource generation. 1 Combined with their ability to enter the formal labor force at age 15, this suggests the possibility that older teenagers in potentially food-insecure households may use early labor force participation to help contribute to family food resources. 1 Fram et al. (2011) provide an example from their interviews: "In one particularly poignant example, a high-school boy hesitantly described how he and other youth in his community helped their families when food was running out: '. . . we'll like get together and we'll find a way to get money up, not, we ain't got to sell no drugs though, not like that, but we'll find a way to get money up. We might all get together and cut the grass or something. We'll find some way . . .people will be putting money up on fights and stuff, too. And they might do dog fights every now and to get money like that. '" (p. 1117) In this paper, we explore the relationship between children's food-security dynamics and the labor market decisions of teenagers. In particular, we are interested in understanding whether changes in food security are ever a result of a teenager's entry into (or exit from) the labor force. The empirical approach used here will allow us to estimate the effect of teenage labor force participation on the food security status of the children in the family. We implement our analysis using the Current Population Survey (CPS) annual Food Security Supplement (FSS) and linked CPS monthly core data from 2001 through 2012.
Unlike many food security studies using the CPS data, we leverage the short-panel structure of the survey, matching individuals in adjacent survey years to provide additional insight into teenage employment and family food security. 2 First, we are able to assess the year-to-year dynamics of child food security status in families with teenagers. A preliminary examination of the data shows a great deal of movement from one year to the next, with only rare occurrences of consistent very low food security. These dynamics motivate our larger research question: Is there evidence that teenage labor force entry and exit has consequences for the food security of the children in the teenager's family? To answer this question, we call upon the other advantage of the matched data: we can estimate the effect of employment on food security while controlling for all time-invariant individual, household, and local assistance program characteristics using a fixed-effects model. This approach addresses the problem of omitted variables that would otherwise bring about potential endogeneity concerns. We conduct a similar analysis examining hours of work rather than simply an employment indicator.
Our findings are consistent with the hypothesis that teenage employment has a protective effect on children's food security in general, though the estimated effect on very low food security is more robust across specifications. We find consistently negative point estimates across our ordinary least squares and fixed-effects models, but the estimated effects of employment on the probability of food insecurity measured broadly (i.e. combining both low and very low food security) are seldom statistically distinguishable from zero. However, we find that an employed teen reduces the predicted probability of a family's children having very low food security by an economically and statistically significant 50 percent.
In an effort to better understand the effects of teenage employment on food security, we also extend our analysis to consider the more detailed data on which food security indicators are based: child food security index scores (which range in value from 0 to 8). While the basic results using linear models are consistent with our main findings, the analysis using non-linear models that explicitly account for the ordinal nature of the dependent variable (namely, negative binomial regression, quantile regression, and ordered probit regression) reaches the limitations of the data. Our non-linear results are sensitive to empirical specification; this may be because the non-linear models cannot include individual fixed effects and thus rely more heavily on the covariates, or may be related to the very thin distribution at high scores. In any case, we are unable to draw strong conclusions about the particular nature of the employment effect when we push the data beyond an analysis of broad food security categories. However, our original finding stands: that teen employment matters-and in particular, it reduces food insecurity for those at the more severe end of the food-insecurity scale.
Identifying the positive role that teenage employment can play in family well-being through buffering children from food insecurity provides an important basis for evaluating competing forms of policy investment in this area. While teenage employment may have some positive effects, there is ongoing concern about students being unable to invest significantly in education if they engage in substantial market work. In addition, downturns in the business cycle tend to generate disproportionately high teen unemployment rates at times when families may need teenagers' contributions the most. There is continuing debate over the ideal combination of services to improve food security, from direct safety net programs to work and educational assistance. Our findings indicate that the role of teenage workers should not be overlooked in this policy discussion.
II. Teenagers in the Household and Labor Force
Teenagers who are old enough to do market work (i.e., children aged 15 or older in the United States) are often in a stage of transition in which they can begin to learn about handling finances without yet taking significant financial responsibility for their own needs. However, in low-income families-which are increasingly likely to be headed by a single earner-teenagers may not have the luxury of relying on family resources to meet all of their needs or those of their younger siblings. In addition, there are many reasons to think that teenagers may bear a disproportionate share of the burden of food insecurity, and thus may be more cognizant of the potential need for their contribution to family resources. Unfortunately, data on food security of individual children are not available in the standard source of nationally-representative data on food security; the CPS-FSS only captures a measure of children's food security at the household level. However, Noonan et al. (2014) cite evidence that households with very young children are more food secure than those with older children.
We suggest four important factors that point toward teenagers as particularly vulnerable to food insecurity. First, for a given household, household-level food security is consistently worse than child food security, which implies that parents try to buffer children from some of the food-related concerns of the adults in the household. To the extent that the older children in the household play more adult roles, they may also be trying to make their own adjustments to protect younger siblings. Second, there is consistent evidence that teenagers have low participation rates in the National School Lunch Program, likely due to stigma (Ralston et al., 2008) ; this, too, would indicate that they may be among the less-foodsecure among children in a household. Third, assistance programs such as the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) and Head Start (which includes meals) are specifically targeted at infants and preschoolers, with no direct benefits to teenagers in the house. Finally, teenagers are at a point in physical development in which their caloric needs are high, and thus a shortage of food may disproportionately affect the adequacy of their diet (Schanzenbach et al., 2014) .
It is important to note that while teenagers may be particularly vulnerable to food insecurity conditions, they are also better suited to help their families manage food security through their ability to generate resources (and to do so in meaningful ways). For instance, consider the literature that examines the labor supply response of secondary earners to primary earners' unemployment spells-teenagers may act as "secondary" earners in the household. Lundberg (1985) finds a small but significant increase in the labor supply of married women in response to their husbands becoming unemployed. Similarly, Cullen and Gruber (2000) find a large and significant reduction in the labor supply of married women in response to their husbands receiving unemployment insurance benefits. More recently, Juhn and Potter (2007) indicate that husbands' unemployment still appears to generate increases in their wives' labor force participation.
Furthermore, there is also substantial literature examining the resource contributions of children to their households. Debates over child labor standards in developing countries inevitably bring up the fact that some families depend upon children's income to help support the family, potentially contributing positively to family food security. Research on teenagers in the U.S. by Johnson and Lino (2000) indicates that in low-income families, the earnings of teenagers can account for a meaningful share of family income (in their 1997-1998 data, the average was about 9 percent), though they are not able to precisely estimate the magnitude of the possible link between employment and food expenditures. Aaronson et al. (2006) document long-run declines in teen labor market participation and find little reason to expect that the reduction is due to diminished demand for their services, thus leaving open the possibility that teens could realistically enter the labor force if needed for their family's wellbeing. Meanwhile, the debate over whether market work is beneficial or detrimental for teenagers in the long run rages on.
While this is the first study (of which we are aware) that considers the role of teenage employment in alleviating food insecurity, this project finds some motivation in recent work being done on household employment issues and food security. Groover et al. (2012) examine the role of employment shocks in food security dynamics. Similarly, Li et al. (2012) use panel data to track the relationship between unemployment patterns, food stamp participation, and food security.
III. Data
We construct a matched data set that allows us to follow both the food security and employment experiences of a sample of working-age teenagers over time. This sample is assembled from December CPS data from 2001 through 2012. 3 In these years, the December CPS includes the annual FSS, which contains a comprehensive battery of questions to establish both adult and child food security status in each household. Importantly, the standard monthly CPS also contains detailed information about labor force status of all individuals in the surveyed household who are at least 15 years of age. Each CPS household is interviewed for the same four consecutive calendar months in two adjacent years; in any given December survey, about half of the CPS households are in their first wave of participation and the other half in their second and final wave. We use household and person identifiers, as well as race, gender, and age, to link teenagers 15 to 19 years old across adjacent survey years. 4 Our final matched sample consists of a series of overlapping two-year panels containing 30,938 observations for 15,469 working-age teenagers. The first section of Table 1 Table 1 also contains other relevant descriptive statistics for our matched sample. One can observe that teen employment is an important phenomenon; approximately one-fourth of the teens in our sample are employed, and these employed teens work an average of over 19 hours per week.
IV. Methods
We examine two features of the sample to establish the basic landscape of food security and employment patterns in these families with teenagers. First we provide a simple qualitative examination of the dynamics of child food security status from year to year in our sample of teenagers, which is possible because of the panel structure of the matched data. If food security status moves between "food secure," "low food security," and "very low food security" across two years, this motivates us to understand whether there are causal mechanisms for improvements in food security for these families from one year to the next, including the entry of teenage family members into the labor force. Table 2 displays the children's food security transition matrix for the families of the teenagers in our sample. This table provides evidence that there is a substantial amount of movement between children's food security categories, and in particular, movement in and out of very low food security (VLFS). Among teenagers who begin in a family with VLFS among children, the most common situation the following year is for them to move to the less-severe low food security (LFS) category. Even more strikingly, they are more likely to become fully food secure than to remain with VLFS. Thus, it appears that VLFS is often a temporary situation. 5 To provide some initial evidence on the magnitude of the possible relationship between food insecurity and teen employment, Table 3 provides the distribution across food security categories separately for employed and non-employed teenagers (where employment is an indicator for "employed last month"). 6 Dividing the sample into employed and non-employed teenagers reveals a striking difference in the children's food security distribution. The incidence of VLFS among children is less than half as high when teens are employed, and the incidence of LFS (rather than VLFS) is also much lower for children in families with an employed teen. Among teens who are not employed, we see 9.47 percent of their families have LFS or VLFS among children; among the employed this total is only 6.20 percent.
While estimating the correlation between food insecurity and teen employment is fairly straightforward, the use of the panel features of our data from the CPS is essential to a convincing causal analysis of teen employment on food security status. There are clear threats to the exogeneity of teen employment in a model of food security, including omitted variables likely to be correlated with both (for example, parental characteristics, children's health status, or local assistance program availability and characteristics) and reverse causality. We utilize the panel structure of our data to estimate the effects of teen employment on food security status with a fixed-effects model that effectively controls for time-invariant characteristics of the child, family, and geographic area. 7 This basic model takes the form:
where i marks individuals and t indicates the year. We measure food insecurity in a dichotomous fashion using two alternative cutoffs as defined by the USDA: a broader measure (LFS or VLFS) and a narrower one (VLFS only).
The vector includes time-varying characteristics of the teenager and his or her family and environment. 8 For the teen, we include indicators for age, race, ethnicity, nativity, gender, and educational status. 9 For the family, we include a set of indicators for the highest education level completed in the family, whether the teen has married parents, an indicator for urban location, an indicator for the presence of any young children (less than six years old), and a measure of family size. We also interact gender with the age indicators, as caloric needs between females and males begin to diverge during the later teen years. Finally, we include family income in the model. 10 Our income measure enters the model in the form of 15 dummy 7 Note that the key programs targeting child nutrition (WIC and the National School Lunch Program) set eligibility at the national level, while the School Breakfast Program varies more substantially across states. However, the included fixed-effects control for any cross-state differences (whether in eligibility or implementation) that are constant over two-year period (the effective length of each of the overlapping panels in our sample). 8 We use CPS families instead of households since the latter could include unrelated individuals who share living quarters. 9 Unlike a sample of adults, most teenagers' education attainment is still in progress; hence a "typical" measure of education will be highly collinear with the teenager's age. Therefore, we classify a teenager's educational status into one of four categories: in school and on track, in school but behind, out of school due to dropping out, or out of school due to graduation. We classify a teenager as "behind" if they are two or more years older than we would expect for their most recently completed grade level; for example, those who are 16 years old are coded "behind" if their education level is 8th grade or less. 10 While income is known to be correlated with food insecurity, it is worth noting that the relationship is far from deterministic. Sullivan, Turner, and Danziger (2008) and Gundersen, Kreider, and Pepper (2011) suggest that variables (including one for "missing"), as this is the finest level of detail reported in the monthly CPS. 11 We include indicators for state of residence in non-fixed-effects models and include year indicators to account for secular (potentially non-linear) trends in food security nationwide.
The set of individual indicator variables allows us to identify the effect of teenage employment on children's food security in their family without conflating it with other teenspecific time-invariant factors like family socioeconomic status and unmeasured parent and child characteristics; in other words, we are able to net out time-invariant individual heterogeneity and isolate the relationship between the two variables of interest. This is important because while we have suggested a potentially negative correlation between teenage employment and food insecurity, it is possible that there is also a positive relationship between the two that is either spurious (i.e. related to unobserved factors) or reflects reverse causality (teens begin to work because there is food insecurity in the family). Our fixed-effects model should handle the first issue. The second issue, if anything, will bias our estimates downward (i.e., towards zero), causing us to underestimate the improvements (if any) generated by teenage employment. 12 income's predictive power is somewhat limited; the majority of people with incomes at the poverty line are food secure, and some people with quite high incomes are food insecure. 11 The results are nearly identical if we combine the income into the wider brackets reported in Table 1 . Using wider brackets may help with measurement-error issues (i.e. misclassification into narrow brackets), inflation (which may have caused spurious movements from one bracket to the next over time), and conserving degrees of freedom. While we could have conserved degrees of freedom further by imputing a continuous-value approximation of income using bin midpoints, the number of observations in the top (unbounded) income bracket (12.5 percent) and the number with missing data (18 percent) was too large to consider this approach. 12 An alternative approach to handling endogeneity would be to find an instrumental variable that is correlated with teen employment but not with food insecurity. We carefully explored two potential instruments: teen labor laws and high school graduation requirements. Unfortunately, we found that there was not sufficient variation across states and over time to produce a strong first stage conditional on the many control variables in the models. Further details are available upon request.
The clearest usable measure for the dependent variable in these data reflects children's food security over the past 12 months (i.e. calendar year, since this is a December survey). 13 This measure is available as long as a household has at least one child under 18; in practice, this means we lose some of the 18-and 19 year-olds that would otherwise have been in our sample if they are the youngest person in the household. 14 Ideally, we would use the teen's employment over the same one-year period as an explanatory variable in the regressions;
unfortunately, only the March CPS provides a detailed annual retrospective (and our sample would be too small if we restricted to those with both a December and a March survey). We instead use an indicator for whether the teenager was employed last month, as of the date of the interview. We also estimate employment effects utilizing hours of work, using a measure of usual hours worked per week including the zeroes.
V. Results

A. Baseline Models
As a baseline for assessing the effect that teen employment may have on the food security of children in a family, we estimate an ordinary least squares (OLS) regression model with an indicator for food insecurity as the dependent variable. We use two different versions of this indicator: a broader measure (LFS or VLFS) and a narrower one (VLFS only). We report the results from this regression in the first and third columns of Table 4 . While we find no 13 There are some issues with consistency in the questions/reporting of individual items over the many years we are using. However we are able to compose aggregate measures that are comparable across years. 14 Since this causes us to have a non-random set of 18-and 19-year-olds (i.e. only those with younger children in the household) while the younger teens may or may not have a younger child present, we perform a robustness check in which we restrict the sample to only teens with at least one younger child present in the household. These results are discussed in section V.B.
evidence of an effect on the broader measure, there is a statistically significant and substantial negative relationship between teenage employment and the probability that the teenager's family experiences very low food security, with employment predicting an improvement of 31 percent relative to the baseline mean. Of course, this finding could reflect a spurious correlation if there are unobserved family-specific factors related to both employment and food security.
Therefore, we provide estimates that control for individual fixed effects in the second and fourth columns of Table 4 , to assess whether a relationship between teenage employment and food insecurity remains even when we control for omitted (time-invariant) unobservable variables. In the case of the broader measure of food insecurity (including both LFS and VLFS), the estimated effect is slightly smaller than the OLS estimate and has an even larger standard error and thus remains statistically insignificant. In contrast, the estimated effect of employment is larger than the OLS estimate for our stricter measure (VLFS only). The point estimate of -0.0051 indicates an approximate 50 percent reduction in the probability of very low food security (relative to baseline) in the presence of a working rather than a non-working teen. This suggests a protective effect of teen employment when it comes to VLFS among children. Table 1 ).
Since our models involve a dichotomous outcome, we also estimated them using two alternative models: probit and complementary log-log regression. 15 Since these non-linear models are biased when fixed effects are used, we estimate them without fixed effects simply to confirm that they don't result in substantially different estimates from those produced by OLS (which might suggest a serious problem with the linear probability model). In both cases, we estimate marginal effects similar to those estimated via OLS (detailed results available upon request).
There are various ways in which we might improve our estimates of the effect of teenage employment on children's food security; we explore one key alternative prior to exploring a series of additional specifications and robustness checks in the next section.
A major concern in our context is whether we may be estimating a "diluted" effect of employment on food security because of the presence of families in our sample whose food security is fully established (regardless of whether they have a working teenager). The CPS includes a measure of family income reported in brackets with widths ranging from $2,500 (for annual incomes below $15,000) to $50,000 (for annual incomes above $100,000). This means that a simple "income cut" of the sample is not straightforward. Moreover, since families in our sample are of varying sizes and participate in different years of the survey (during which the 15 A complementary log-log model is particularly useful in cases with an abundance of zeroes, as is the case here.
Results from both sets of regressions are available upon request.
brackets do not change definition despite inflation), we determined that a more sensible approach would be to develop our own approximate income cut related to the Federal Poverty Guidelines (FPG) that are established by year and family size by the Department of Health and Human Services. Since food insecurity is not strictly an income inadequacy problem, we did not want to limit the sample too narrowly by income. Therefore, we restricted the sample to families at approximately 300 percent FPG or lower, which eliminated about half of the sample among whom very few have any level of food insecurity. We operationalized this cut by identifying-by family size and year-whether a given family's reported income bracket would unambiguously place them above 300 percent FPG, and if so, we eliminated the family from the sample. 16 Panel B of Table 6 shows the results of our fixed-effects analysis using the lower-income Due, at least in part, to the smaller sample size, the estimated standard errors are nearly twice as large as those in the baseline model. Thus, in the results using the broader measure of food security, the estimates for both the employment effect and hours effect in the individual fixedeffects models (column 1 and 2) continue to be statistically indistinguishable from zero. For the narrower measure (columns 3 and 4), we find that the fixed-effects coefficients increased substantially from the full-sample estimates, but maintained the same approximately 50 percent estimated effect of employment on VLFS relative to baseline mean (which, in this subsample, is nearly 2 percent rather than 1 percent). Thus it appears that the results are robust within the lower-income subsample. 17
B. Narrowing Down the Mechanism: Who Drives and Who Experiences Effects of Employment?
We have the opportunity with our dataset to further investigate the effect of teen employment on food security by utilizing subsamples and alternative specifications that utilize our fixed-effects framework. We conduct four key additional analyses to follow up the baseline results. First, we consider whether the younger or older teens are more effective in reducing child food insecurity. Second, we assess whether teens also influence the food security of adults in the family. Third, we restrict the main sample to families with teens that also have a younger child in the household to more carefully examine the hypothesis that teens protect younger children. Fourth, we examine whether work hours intensity generates differential effects on reductions in food insecurity. Finally, we also present a host of additional robustness checks to furtheraffirm the main results.
First, in panels C and D of Table 6 , we report evidence on whether younger and older teens have differential impacts on children's food insecurity by splitting the sample into the younger and older teens in our sample. Based on the higher labor force participation rates of older teens, we thought there may be meaningful variation in the impact of this employment 17 As an alternative to the low-income restriction, we also conducted the analysis with a sample that contained only those families who passed the "screen" for the battery of food security questions, i.e. those families the CPS considered "at risk." (As it is, families who are not asked the questions are, by default, coded as food secure). The resulting sample size (N =2,406) is much smaller than the low-income sample (N = 14,560); the estimated coefficient in the VLFS model implies a 40 percent marginal effect, similar to the implied marginal effect using the low-income sample (50 percent), but this result is significant only at the 83% level.
on their families. Panel C reports our results when we use the subsample of younger teens (defined as teens who are 15 or 16 in the first observation year), whereas panel D reports the analogous results on the subsample of older teens (those ages 17 or 18 in the first observation year). While statistical inference here is difficult because of the relatively large standard errors, the point estimates related to very low food security are precise enough to suggest that the employment and hours effects are larger among older teens (and in fact may not exist for younger teens). Thus it seems likely that the improvements we find are primarily driven by the work decisions of older teens in the household.
Second, in panel E of Table 6 , we address the question of the potentially broader impact of teen work on food security by utilizing the adult (instead of the child) measure of food security collected in the CPS. Examining the effect on adult food security in the household provides a sense of the spillover benefits to the entire household from a working teenager. In general, the point estimates of the effects on adult food insecurity are much smaller (in absolute value terms) than for child food insecurity and never statistically different from zero.
Moreover, since the baseline rate of food insecurity is higher for adults than children, the implied marginal effects are even smaller when expressed in percent terms; for instance, the point estimates on employment suggest only a 1-4 percent decrease in either measure of food insecurity. It appears that teen employment operates primarily as relief for child food security in the household -either of younger siblings or the teenager him or herself.
Third, we estimate the models restricting to sample members who had at least one younger person in the household (Panel F in Table 6 ). 18 This allows us to see whether the employment effect tends to be strongest when there are smaller children who may be in need.
We find that the estimated effects are larger than the baseline for VLFS as expected, and statistically different from zero, though the two sets of estimates are not statistically distinguishable from one another.
Fourth, in Table 7 , we extend the examination of the employment effect by relaxing the assumption that the marginal effect of being employed is constant across all workers. We categorize workers into one of three bins by their usual hours worked per week: 0 hours ("no work"), greater than 0 hours but fewer than 30 hours ("part-time work"), and greater than or equal to 30 hours ("full-time work"). The analysis shows that, on average, as the intensity of work hours increases so does the impact of employment on reductions in food insecurity: the point estimates for the effect of full-time work are approximately three times larger than those for part-time work, and, similar to before, the effect of full-time work is statistically different from zero when considering the narrower measure of food insecurity. Since work (and especially full-time work) is more common among the older teenagers in our sample, and by its very nature nearly incompatible with active high school attendance, this may be an indication that we should be especially concerned about the potential for dropping out during the final year of high school.
18 Recall, this final restriction is already applied by construction to the 18-and 19-year-old members of the sample because their households are not asked the child food security questions by the CPS unless someone under 18 is present. This subsample in which all observations have someone younger in the household is meant to make a more systematic sample cut than that made by the survey cutoff age.
Finally, along with these alternative approaches, we performed several robustness checks to see if the results would change substantially under different assumptions; we report these results in Table 8 . We generated alternative main estimates with ( 
C. Can We Measure Effects on the Food Security Score Distribution?
Following much of the literature, we have focused on dichotomous measures of food security. Recall that these dichotomous measures of food security (i.e., "food secure," "low food security," and "very low food security") are defined by meeting or exceeding specific thresholds in the number of food insecurity questions answered affirmatively. This categorization process may partially mask the impact of teenage labor supply on food security since it may generate inframarginal changes in the underlying index that do not generate changes in the categories.
The CPS provides each household's answers to the full 8-question battery of child food security questions, from which a simple index (0 to 8) can be constructed (where 8 means that the household's children are severely food insecure by every measure in the survey). While using any one question is certainly ill-advised, and even the total index must be treated with caution (Nord and Hopwood, 2007) , we use the index to see if we can learn a bit more about the nature of the impact of teenage labor supply on food security by directly predicting the underlying child food security index score. Table 9 presents the distribution of the child food security index score. The distribution is extremely skewed: over 90 percent of the observations have a score of zero or one. The distribution also has a very thin right tail: more than half of the "very low food security" observations have the minimum score possible for that designation (5 questions answered affirmatively), which suggests that modeling these distinct gradations in the outcome may be difficult with these data. Table 10 reports the results of analysis using the child security index score as the dependent variable. We repeat the pattern of analysis used earlier and thus begin with OLS estimation in panel A. Both the employment and hours variables are negative and statistically significant, but, as before, we are concerned about omitted variables. Panel B displays the results including individual fixed effects, and while the estimates grow slightly in absolute value, the much larger standard errors cause the employment effect to become insignificant while the hours effect remains significant at the 10 percent level. Thus, while the extended analysis is consistent with the earlier finding that teen employment is negatively correlated with child food insecurity, it is unable to provide deeper insight into this relationship.
Obviously, a linear regression of an ordinal index score is far from ideal; an appropriate econometric model should explicitly account for the potential non-linearity of the effect of employment on the index score (which is ordinal, not cardinal). We considered three such models: negative binomial regression (to accommodate count data), quantile regression (to address possible heterogeneous effects across the distribution of the index), and ordered probit regression (to allow a very flexible functional form for the treatment effect). Unfortunately, estimating these kinds of models places high demands on the data; moreover, the estimation particularly suffers from the sparseness in the right tail of the food security index distribution.
In addition, incorporating individual fixed effects into any of these models will introduce bias.
Perhaps because of these issues, we found that results using these flexible methods were very unstable; for example, results varied (even moving from statistically significant to insignificant) when income variables were handled differently or were left out. Because of the fragility of these estimates and their failure to account for unobserved heterogeneity, we do not believe they lend further insight into the question of interest (though results are available upon request). It would appear that a non-linear analysis at the index-score level is beyond the reasonable capabilities of the current data, thus requiring a larger data set and perhaps a different identification strategy that does not rely on fixed effects, which we leave to future work.
VI. Conclusion
Teenagers can play an important role in providing for family needs, and the need for food in hard times may be particularly transparent to the older children in a family. We find evidence that working teenagers reduce the probability that children in their family (which may include the teens themselves) will experience very low food security. Our fixed-effects analysis suggests that a working teenager reduces his or her family's probability of experiencing very low child food security by approximately 50 percent, and this result is robust to a variety of specifications. Our overall conclusion is that the evidence supports a real value to teenage employment in families at risk for very low food security, with weaker evidence that teen employment may matter for the broader measure of food insecurity.
Our finding that suggests reduced very low food security among families whose teenagers work may point policy discussion in a new direction, away from food-related public assistance programs and towards questions of whether public programs can (or should) seek to encourage or discourage teen employment when it is contributing to family well-being. If there is concern that teens are leaving school-or giving school substantially less attention-when they take jobs, intervention (by government or non-profits) may be important for helping families to consumption-smooth over time while teens concentrate on their educational investments. Our finding that full-time workers are most effective in helping their families underscores the potential importance of programs to prevent students from dropping out of school. While this particular policy issue is outside the scope of the current paper (and is therefore a topic for future study), previous research for developing countries indicates that educational incentives can help reduce the probability that a child in a poor family abandons school for work (Behrman et al., 2005) .
On the other hand, there is evidence that limited work among low-income teens may actually complement school engagement (Lerman, 2000) and can provide valuable labor market experience (Carr et al., 1996) and improvements in self-confidence (Cunnien et al., 2009) . To the extent that this employment also contributes to family well-being and food security, this can be a win-win situation (although we find our largest effects for greater hours of work, which are less likely to be a positive investment for the teenager). In this case, the greater 24 policy concern could be to facilitate the availability of jobs. In the recent recession, unemployment rates among teen workers (ages 16-19) have exceeded 25 percent (Edwards and Hertel-Fernandez, 2010) ; precisely in a family's time of need, a teen may be unable to find the job that could help buffer the family's children against food insecurity. Higher rates of unemployment among black and Hispanic teenagers make this concern even more serious,
given the increased likelihood of these groups being in food-insecure families (Coleman-Jensen et al., 2011) . Policies to encourage hiring of teens may merit attention if employment opportunities for teens have desirable impacts on both their own welfare and their families' food security. However, again, future investigation of the interrelationships among teenage labor supply, educational attainment, and food security will be necessary and warranted to create well-informed and sound public policies. . This sample does not include those with missing or "not in universe" values for children's food security; if there is no child in the home under 18, that household is "not in universe" for the child food security questions. The child food security variable is based on 12-month recall; we constructed it from the raw score (HRFS12M6) using the same method that (in some years of the data) was used to construct a composite variable (HRFS12MC). Descriptive statistics are weighted using CPS family weights. * Note that there are actually 15 family income categories (plus "missing") to be used in the regressions; categories are combined here to conserve space. Columns two and four include individual-specific fixed effects. Robust standard errors (in parentheses) account for correlation in the error term within state of residence. Along with the listed covariates, all regressions include indicator variables for age (4 indicators), educational status of the teen (3 indicators as described in text), highest grade completed in family (5 indicators), family income dummy variables (15 indicators including "missing"), sex-by-age interaction terms, education (family)-by-married parents interaction terms, year fixed effects, and state fixed effects. (State fixed effects are omitted in columns two and four since they are collinear with the individual fixed effects). All regressions use CPS family weights. *** p<0.01, ** p<0.05, * p<0.1 Table 4 for details.) Panel E has a smaller sample size than the baseline sample since a small number of observations that reported valid child food security scores did not report valid adult food security scores. Baseline mean values of the dependent variable for a given subsample are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1 Table 4 for details.) Part-time and full-time work are classified using "usual hours worked per week." *** p<0.01, ** p<0.05, * p<0.1 Table 4 for details.) Panel D has a smaller sample size than the baseline sample because the per-pupil expenditure data are available for a subset of years, 2001-2010. Baseline mean values of the dependent variable for a given subsample are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1 
